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instance of planning uhe; to use a =kill, or of deciding in advance what

Imagined Pragtice - 2

[
We generally assume that we must‘perform a skill to learnh that skill.
According to Aristotie, "He who is learning the harp, learns éhe harp by

harping." However, during the last forty years several studies have shown an

improvement in the performance of motopr skills following imagined performance

of the skill, or "mental practice." In addxtibp, mental rehearsal technigues -

are becoming enormously popular among athletes as a means of.enhancing

performance (Silva, 1983;/Suinn, 1984)./ Q;ide fronm ifs”application n
v ;

physical education, therapy and rehabilitatxon,’thk mental practice

N . . ’ - . .
phenomenon has i1mportant implications for our understanding of motor learning

5 \,

and control, and of the nature of %skill and its development (Meichenbaum,
1977; Neisser, 1984; Singer 'and Switzer, 1980). °

One unresolved issue has centereé on whether the sffect we are observing

18 1n fact a practice effect, As one alternative, tha-effect may be a simple
Y

' '

motor options to select (1.e. choosing a strategy). However, thl}\geems
\
unlikely given the relatively non-strategic tasks i1n which mental practice

benefits have often been documented.’ Aiternatively, Richardson (1967a;
1967b1 and Corbin (1972) have both noted the possibility that ngqtal practice
may h;ye 1ts effects by infiuencing motivational factors, and not by _
exercising some component of the skill, Hental.;}actice night simply

increase subjects’ interest in the task, or lessen their anxiety.. %

~
» ~

Several of the more recent studies pf mental practice have attemptéd to
address thi; issue, but one study addresses the mot:vation issue quilg

directly., Nigro (1983) reports that attempts to manipulate motivation make

{
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no difference 1n the efifectiveness of 1magined practice on dart throwing,

3,

whereas the contert of the practice does. She ma;;pulated expectations of

e \ .

success and failure by having subjects i1magine successful or unsuccessful
/ oL
performances. In addition, subjects mentally rehearsed the dart throwing
. a
from exther of two points of view: 1magining themselves as observers viewing

P

their ownspractxc; from the side, or as performers of the xmagxned practice.
The resu?ts showed no effects of the motivational manipulation, but a
significant effect of the‘"vxsual vantage point."

These results, thereforeg, seem to elininate motivation accounts and
simultaneously to Deglﬁ a speci1fication of the relevant content of mental
practice. Given their potential significance, a replication see&s very
important. .

Qur study also examined a seccnd 1ssue, the role of differential imagery
abilitv. Since mental practice xs’oftéh assumed to require the use of
1magery (e.g. Rkyan and Simone, 1981, 1982; Silva, 1983; Singer and Switzer,

- :
1980}, some researchers have suggested that the subjects’ 1magery ability
should plav a role 1n {;5 effectiveness, Attempts to assess this
relationship have met with mixed resuits.

The curreng experiments were thus designed both to replicate and extend
Nigro's findings. and to axamxne,the role of self-reported 1magery ability

using Nigro's procedure, a procedure apparently free of the confounding

effects of motivation.

In the fi1rst experiment, two of the five conditions reported by Nigro

(1983), a mental practice group and a control group, were run in a procedure

A

\ .
closely matched to hers. Twenty-six volunteers partitipated in individual

\n
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" sessions and were assigned alternately to eather the experimental (mental
practice) or the contrgl group. The experimenter first admxnls;ered the
imagary scales - the VWI@ (Marks, 1973) and the kinesthetic subscale of Bet'.s
@M1 (from Richardson, 1969}, The remainder ©f the procadure was divided irto
five blocks. In each of Blocks 1, 3 and 5'%11 sub&ects threw tée?ty-iour.
darts. During Blocks 2 and 4, the control subjects were given a five-minute
break which they spent playing a computer game. During Blocks 2 and 4, the
experimental group performed their mental practice.

Instructions for the mentgl practice were read to the experimental group
at the beginning of the second block. Thase instructions werey with minor
changes, 1dentical to'thoge used by Nigro. Subjects were then asked to si1t
at a des/ ;rom which thev could not see the target or the throwino line and
to 1magine throwing twentv-four darts, counting each throw out loud. ‘During
Block 4, they were ;sked to sit 1n the same place and to imagine another
twentv-four fhrows.

Per fermance on the agtual throws was measured by distance 1n centimeters
from the center of the Bull "s Eye. The Block | scores for bo{h groups were
comparable. An analysis of variance shows that subjects improved, but
lxmprov;a equally 1n both conditions. Therefore our results fail to peplicate
Nigro’'s.

Given this negative outcome, 1t is not too surprising that i1mprovement
inp the task was uncorrelated with ei1ther oé our }magery neasures, For both

groups, neither i1magery scale was predictive of gain, with all correlations’

well below significance levels, The imagery sakres do confirm that the two

\
A

groups were compafable with regard to their imaocery ability.

/ﬁKkij—ifij:tant to note that, in Nigro's dats, only the mentallpractice

, 5 :
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subjects i1mproved; her control group, unlike ours, showed no difference in

performance from the first to the last block of gprows.. Perhaps our baseline

(Block 1) dart throws pranded too much actual practice for both groups,
-

overshadowing whatever additional effects mental practice might provide. For

[

this reason, Experiment 2 eliminated the first block of throws. 1In addition,
to maximize the likelihood of mental-practice effects, two blocks of mental
practice were given prior to the first block of actual throws. Then a third

bloeck of mental practice was given, followed bv a last block of actual

P

throws.

Twentv-four subjects were recrurted, and were assigned slternately to
either the menta} practice or the control group. .Subjects were given the
VVIQ and the kinesthetic sc;{g of the @HI. The remaind?r of the experiment

was divided 1nto €1ve blocks., All subjects tﬂrew dapts during Blocks 3 and

~
s

- [

9. During Blocks | and 2, the mental practice subjects i&agxned throwing ~

s

’

»
twentv=four darfs after receiving the same 1nstructions employed in

A}
Evperiment 1. Between these bloucks, thay were given a five-minute break

’

during which they played the computer gane used 1n Experiment 1, For the

-

corresponding blocks of the progedure, the control subjects participated 1n a
different task, 1novolving the observation of moving shapes on a computer
screen, kThe control task was 1n fact generating pilot data for a completelly
di1fferent stu;y being run i1n our laboratory.) During Block 4, the mental
actice subjects rehearsed another 24 throws mentally; the control group
received a five-minute break,
fin analysis of variance on subjects’ pe;formance finds neither :

difference between Conditions nor an effect of praEExce. There was no

interaction between the two factors.
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Once again, VVIQ and the kinesthetic scale scores from the OMI were
comparable for the two groups. Neither i1magery measure correlated with
performance, with all correlations beiow significance.

In short, reducing the amount of actual practice obtained by both
experimental and control subjects did not affect the critical resuit, nanely

the absence of a2 mental practice effect,

Despite the use of Nigro s procedure i1n our first experiment and a close

var1ant of 1t 1n the second, we have twice failed to observe a mental

practice effect. One possible cause for this failure is that throwing skills
1n our subjects were simply too well practiced, too near ceiling levels,
leaving little room for improvement. To elxmxnate.thls posBxbillty, subjects
in the final experiment were asked to throw with their non-dominant hand 1n
order to make the task more novel.

"As we noted earlier, our data contkast with Nigro’s no? in the mental
practice group (which appears to improve 1n both designs}, but in the control

a .

group (which improves 1n our data but not in Nigro's)., At the sapme time, the
regard 1n wiich our procedures degart most from Nigro's is in the task
performed by the control subjects while the experimental subjects are doing
mental practice, While Nigro’s subjects did a Stroop chlor-nord task
(Stroop, 1935), our subjects 1n Experiment { played an entertaining computer
gane and in Ex;erxment 2 performed a perg;ptual task judged by most subjects
té be‘somewhat challenging and interesting. On the surface at least, this
ditference seems unlikely to matter. Nonethe}}ss,-the final experiment

v

1ncludes two control groups: oﬁe engaged in playing the computer game

“
~o
-



Imagxbed Practice - 7

employed 1n Experiment | and the other 1n the Stroop task employed by Nigro.

Thue there are three groups 1n this experiment: a mental practice group; a
)

procedure; and a second control group given the Sgroop task during the
correspyndxng phases of the procedure.

Twelve subjects were recruited in the same manner as in Experiment 2,
The procedure was the same as that followed ip Experiment | with the
tolloWing changes. First, subjects were asked to throw with their

. less-preferred hand. Second, one control group spent five minutes doing the

Stroop task during blocks 2 and 4, 1nstead of playing the computer game.

H
v

As in Experiment 1, all qgroups were matched with respect to thear
1n1tla{ skill, An analysis of varlance.shows, as in Experiment I, an overall
practice effect. There 15 no main effect for Condition, but there 15 a
signi1ficant interaction’between Bleck and Condition. This interaction

- i

reflects the fact that, while all three qroups are iﬁitxally
/

indistinguishable statistically, the Stroop Task group fails to improve as

N

|
control group given the computer game during the apprupriate phases of the .

much the other two d}oups. These latter conditions do not differ from each
other. ' .
In this experiment, we finally observe an effect ;ttributable to
practice conditions, but not the effect expected on the basis of prior
research, Reliable differences are obtained between the mental practice
group and the second control group; however, an equally rob?st effect 1%
observed in comparing the two control gmoups. Engaging in mental rehearsal
tgf playing a computer game are equally beneficial for dart-throwing

perforqpnce. whereas performing a. Stroop task somehow disrupts later dart

throwing.
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Said differently, we have at last replicated Nigro s result, but
obviously 1n a context'whxch causes concern about what thx?’?ggult means.

The results of these expeﬁ!ments can be summarized briefly. In the
first place, no iﬁp[ovemént in performance attributable directly to mental
practice 1s obeerved 1n any of the tgree experiments, While mental pract:ice
subjects did increase their dart-throwing accuracy, they did so no more than

control subjects, with the exception of our Stroop-task controls in

Experiment 3. Subjects 1n that group did not i1mprove; 1¢ anything, their

-

performance got worse. Said simply: our results suggest that mental practice

»

and some control procedures are neutral with regsrd to subseguent

performance, Other control procedures seem to i1nterfere with subsequent

’

pertormance., Therefore, by choosing one control group or another. g%e can '
make a "mental practice berefit" appear or vanish.

Second, acrocss ¥4;§b ures, mental rehearsal was no amore effective for
subjec}s with vivid visttal or kinesthetic imagery. Correlations between
1magery scores and F;%::jiment MmRASUres were nonglgnxfi;ant for all groups of
subjects. While others 1n the literature have reported correlations between
mental rehearsal benefits and i1magery vividness (e.g. White, Ashton and
Lewis, 1979,, we are inclined to argue, as we gid at thez outset, that these
results are ambiguous. As noted, it is possible that these results are
medi1ated By motivational fgctors. o

Taken together, these experiments form 2 consistent picture, but one
which differs critically from earlier studies demonstrating 2 menta! pracf;ce
effect 1n dart throwing (e.g. Nigro, 1983:; Vandell, Davis and Clugston,
1943)., At a minimum, we are entitled to conclude that the choice of control

group 15 of considerable 1mportance. Sjmply keeping the control group

o

«<
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occupied 1n sométhlng to prevent rental rehearsal is 1nadequate. In our
experiments, contrgl subj)ects engaged 1in interesting and challenging
activities did not ‘differ ¢rom the mental practice subjects 1n thear
subsequent performance. When the control task emploved is one requiring
concentration and ef fort but which 1s essentially un1ntgrest1ng, the mental
pra%tlce group shows an advantage. ‘

Why should the choice of a control group be sc cratical? One
poss;bxlxty 1s that the mental practice effect 15 1n fact a motivational one,
as a number ot authors ha%f suggested, and not a cas; of ;ctual learning.
Perhaps the control sub;t@té doing the Stroop interference task became bored
or fatigued while tf\e other controls :emained i1nterested. As anather
possibility, we know from the li1terature on consolidation (Baddeley, 1976)
that the effects of learring become more enduring with the passage of time,

~

and that some activities can disrupt this consolidation process., It is
égﬁce1vab1e that mental practice 15 a neu;ral act1v1ty,.nut disrupting
tonsolidation, but that more obnox1ous activities (such as some control
tasks)‘do cause interference, This conje;ture 18 consistent with the find?ng
that mental practice effects are more readily observed if there is an imitial
period of actual per formance, giving the subject something to consoltﬁate.
Tﬁese speculations can easi1ly account for another of Nigro’'s findings
(the finding which i1n fact recommended Nigro's procedur® so highly to us at
the outset). N1gro'§ results indicate that {he content of mental practice

natters, so that subjects who mentally rehearsed dart throwing from the |

vizual vantage point of the thrower 1mprove considerably more than those

‘
1magining the practice from the viewpoint of an observer, sitting on the,

sidelines, watching ,themselves, Nigro reports that this second condition, in

v ——
’

/ 10
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addition to being less effective, was also more dirffrcult for her subjects.

r

Six of her 36 "observer" subjects reported difficulties 1n followlﬁg the
) [}
instructions for this condition, and i1ndicated, when debriefed, that they had

1n fact emploved the other vantage point 1n their 1megined practice scme or

t e

most of the time. In this way, her results do not necessarily contradict our
own., Our claim 15 that more difficult or more frustrating activities will
diminish hental praétlce benefits. Hence, dn our view, 1t was the difficulty
of the 1magx%ed content which was 1nfluential 1n Nigro’'s procedure, and not
the 1magined content per se,

One obvious factor hac not been addressed 1n this study, namely the
degres to which the practiced task requires strategy or plann1ng. A number
of authors sugoest that mental rehearsal i mor ffective with tasks
requiring a more obvious cognitive component such as sequencing or strategy

~

(Cg}bin, 1972; Feltz and Landers, 1983; Minas, 1978, 1980: Wrisberg andg
Ragsdaie, 1979). When the skil]l invclves thkse components, it is hardl%
surprising that mentally reviewing thems would help. “At a minimum, there
would be less to think about during the act%ylty itself, thus leaving more
attenti1on free to concentrate on the details of the physical sk;ll being‘
performed. ?

The possibility of strategic planning, together with motivation effects
and the sharpening of attention, argue that there cértainly are substantial
gains to be had from f;;gxned performance of skilled action. HMHental N
rehearsal is a routine part of training for many athletes and of sonme
|9 therapies, and there 15 good reason to believe in its efficacy. What is at

1ssue here 1s not the efficacy per se, but the effectiveness of mental

practice for improvement of a subtler kind ~ improvement internal to the - »

ERIC < 11 : ‘
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-activity 1tself.

Clearlv this presuppcses & d1stinction whiin 1% rct eas, o Tere
talthough there are clear cases), & distinction betweer tre ;.af"x';<z;///l
preparaticn of an action, and 1ts e-ecution. We world ara.e tra. tr.s
distinction can be addressed empirically. In particuiar, 1t merta, pra-t. ¢
turns out to be i1nterchangeable with actual pertormance, tris we.iz 4ra.c
agalnst'separat!ng the "cognitive” or "plarful’ trom the "motoric  asper s
skill, and would argue 1nsteaa that cognitive 1ntluences are critics, 4t a..
levels of the control hierarchy. 1In contrast, 1f clear lieits tc menta.
practice can be defined, thi1s would spear to the boundary tetwepn these *wo
aspects of ski1l and motor control.

Within this contert we are suggesting both the consideratie 1mporta-ce¢
of understanding mental practice effects, and the unpersuas: .eness ¢+ e-ta "
data. 1In particular, 1magined performance certainly leads to aental
preparation for action, at both motivational and strategic levels., There are
some procedures 1n the literature which remove these 1nfliuences, yet st;;!
show positive results, suggesting a mnentai practice etfect; not just menta.
preparation. The present findings, however, suggest that 1t sav not be the
experimental condition 1n these studies which 18 beneéicial, compared to a
neutral control group, but a neutral experimental group, compared to a
somehow-interfering control procedure. Thus our results provide reascn for
seri1ous skepticism about published data; 1f mental practice eféucts Jo evist,

this remains to be persuasively demonstrated.
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FIGURE CAPTION

Figure 1. Summary of results, Experiment IIl. MP indicates

the mental practice group; (G i1ndicates the control group

engaged 1n the compputer gamé% 8T indicates the control
N
group which did the Stroop task. See text for details.
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